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(54) METAL ION CONCENTRATION MEASURING METHOD OF 
NONELECTROLYTIC PLATING SOLUTION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To enable with 
high accuracy even in the case that the 
concentration of a plating solution is increased 
and that a transmittance is reduced by increasing 
the output of a light source and increasing the 
amount of projection light at the time when the 
transmittance is reduced in absorptiometry. 
SOLUTION: Light emitted from a light source 2 
is transmitted through a flow cell 1 into which a 
nonelectrolytic plating solution is introduced. 
Transmitted light is received at a photosensor 3. 
The output of the phtosensor 3 is amplified at a 
preamplifier 6 and is inputted to a CPU 7. The 
x^ffi^ - output of a phtosensor 4 is also ampUfied at a 

preamplifier 8 and is inputted to the CPU 7. The 
CPU 7 operates a transmittance from the amount 
of projection light and the amount of transmitted 
light. When the concentration of the plating 
solution becomes high and the transmittance 
operated by the CPU 7 is reduced, a signal is sent from the CPU 7 to a light source 
electric power controller 5 to increase the electric power supphed to the light source 2 
and to increase the amount of projection light. By this, as the absolute value of amount of 
transmitted light is increased, errors in absorbance are not increased. 

CLAIMS 




[Claim(s)] 

[Claim 1] The metal ion density measurement approach of the nonelectrolytic plating 
liquid characterized by in measuring the metal ion concentration of nonelectrolytic 
plating liquid with an absorptiometry heightening the output of the light source when 
permeability falls, and measuring by making the amount of floodlighting increase 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] [Field of the Invention] This invention relates to the metal ion density 
measurement approach of the nonelectrolytic plating liquid by the absorptiometry. 
[0002] [Description of the Prior Art] The metal ion in plating hquid deposits as a metal 
on a work-piece front face by the catalytic reduction reaction of a work-piece metal, and 
along with it, metal ion concentration, reducing-agent concentration, pH, etc. fall 
gradually, and go by nonelectrolytic plating, such as non-electrolyzed nickel plating. 
Therefore, plating liquid is sampled, metal ion concentration is measured with an 
absorptiometry, and plating liquid management maintained at the value which was 
always able to define the amount of metal ions in plating liquid etc. is performed. 
[0003] The metal ion density measurement by this absorptiometry leads nonelectrolytic 
plating liquid to the interior of a flow cell 1 , as shown in drawing 3 , and it is performed 
by the approach of measuring the quantity of light which applied light from the light 
source 2 and was penetrated with photosensor 3. When the amount of floodlighting from 
the light source 2 is set to LO and the amount of transmitted lights measured by 
photosensor 3 is set to LI, it is t=Ll / LO. It is called permeability and E=log (1/t) is 
called absorbance. In this case, since an absorbance E is generally in direct proportion to 
metal ion concentration, it can ask for the metal ion concentration in nonelectrolytic 
plating liquid from an absorbance E. 

[0004] The power applied to the light souixe 2 was controlled by the light source electric 
power regulator 5 so that the photosensor 4 arranged near the Hght source 2 always 
detected the amount LO of floodhghting and this amount LO of floodlighting became 
fixed conventionally, as shown in drawing 3 . Thus, since the amount LO of floodhghting 
is controlled uniformly, CPU7 can calculate permeability t only based on the output of 
the photosensor 3 amplified by pre amplifier 6. However, since plating liquid 
concentration becomes high, and the absolute value of the amount LI of transmitted 
lights will become small if permeability falls, the output of photosensor 3 becomes 
minute. Therefore, the problem of becoming large as compared with the case where 
plating liquid concentration is low had the error of the value of the absorbance E 
computed as E=log (1/t). 

[0005] [Problem(s) to be Solved by the Invention] This invention solves the above- 
mentioned conventional trouble, and also when plating liquid concentration becomes 
high and permeability falls, it is made in order to offer the metal ion density measurement 
approach of the nonelectrolytic plating liquid which measurement of metal ion 
concentration can improve precision like the case where plating liquid concentration is 
low. 

[0006] [Means for Solving the Problem] In measuring the metal ion concentration of 
nonelectrolytic plating hquid with an absorptiometry, this invention made in order to 



solve the above-mentioned technical problem is characterized by heightening the output 
of the light source, when permeability falls, and measuring by making the amount of 
floodlighting increase. The gestalt of desirable operation of this invention is explained 
below. 

[0007] [Embodiment of the Invention] 

[1st operation gestalt] Drawing 1 is drawing showing the 1st operation gestalt of this 
invention, and the photosensor with which the flow cell to which, as for 1 , nonelectrolytic 
plating liquid is led, and 2 receive the light sources, such as LED, like the conventional 
example, and 3 receives the transmitted light, the photosensor with which 4 has been 
arranged near the Hght source 2, and 5 are light source electric power regulators. The 
output of photosensor 3 is inputted into CPU7 after it was inputted into CPU? after being 
amplified by pre amplifier 6, and the output of photosensor 4 is also amplified by pre 
amplifier 8. CPU7 is t=Ll / LO from the amount LO of floodlighting, and the amount LI 
of transmitted lights. Permeability t is calculated by the formula. 
[0008] the increase of power which supplies a signal to the light source electric power 
regulator 5 from CPU7 at delivery and the light source 2 when said permeability t which 
CPU7 calculated in this invention falls, although permeability will fall and the amount LI 
of transmitted lights will decrease if plating liquid concentration becomes high as carried 
out amount Lof floodhghting 0 is made to increase For this reason, since the absolute 
value of the amount LI of transmitted lights increases also when permeability falls, the 
error of an absorbance E does not become large like before as compared with the case 
where plating liquid concentration is low. 

[0009] [2nd operation gestalt] Drawing 2 is drawing showing the 2nd operation gestalt of 
this invention. With this operation gestalt, the output A of the photosensor 3 which 
receives the transmitted light of the flow cell 1 to which nonelectrolytic plating liquid is 
led, and the output B of the photosensor 4 which detects the amount LO of floodlighting 
from the light source 2 are compared by the comparator 9, and choose a signal with the 
larger high order selecting switch 10. And a control signal is sent to the light source 
electric power regulator 5 so that the selected signal may be kept constant, and the output 
of the light source 2 is controlled. 

[0010] With this operation gestalt, in below the highest metal ion concentration of the 
stationary at the time of real use, it designs so that the output A of photosensor 3 may 
become large and may consist of an output B of photosensor 4 near the maximum output. 
In below the highest metal ion of the stationary at the time of real use, like the 1st 
operation gestalt, since the light source electric power regulator 5 controls the amount of 
floodlighting of the light source 2 so that the output A of the photosensor 3 which 
receives the transmitted light becomes fixed, the measurement eiTor of an absorbance can 
be made small. Moreover, if metal ion concentration turns into more than the maximum 
density of a stationary and the output B of photosensor 4 becomes large from the output 
A of photosensor 3, the high order selecting switch 10 will choose an output B, and the 
output of the light source 2 is controlled so that the output B of the photosensor 4 which 
detects the amount LO of floodhghting from the light source 2 becomes fixed. By this, 
since the output B of photosensor 4 is not saturated, it can utilize the dynamic range of a 
measuring circuit effectively, and it can raise the accuracy of measurement at the time of 
real use. 

[001 1] [Effect of the Invention] Since the output of the light source is heightened and it 



was made to measure by making the amount of floodlighting increase when the 
permeability of nonelectrolytic plating liquid fell according to this invention as explained 
above, the fall of the accuracy of measurement accompanying reduction of the amount of 
transmitted lights can be prevented, and there is an advantage which can measure metal 
ion concentration in the precision stabilized irrespective of concentration change of 
nonelectrolytic plating liquid. 

PRIOR ART 

[Description of the Prior Art] The metal ion in plating liquid deposits as a metal on a 
work-piece front face by the catalytic reduction reaction of a work-piece metal, and along 
with it, metal ion concentration, reducing-agent concentration, pH, etc. fall gradually, and 
go by nonelectrolytic plating, such as non-electrolyzed nickel plating. Therefore, plating 
liquid is sampled, metal ion concentration is measured with an absorptiometry, and 
plating liquid management maintained at the value which was always able to define the 
amount of metal ions in plating liquid etc. is performed. 

[0003] The metal ion density measurement by this absorptiometry leads nonelectrolytic 
plating liquid to the interior of a flow cell 1, as shown in drawing 3 , and it is performed 
by the approach of measuring the quantity of light which applied light from the light 
source 2 and was penetrated with photosensor 3. When the amount of floodlighting from 
the light source 2 is set to LO and the amount of transmitted lights measured by 
photosensor 3 is set to LI, it is t=Ll / LO. It is called permeability and E=log (1/t) is 
called absorbance. In this case, since an absorbance E is generally in direct proportion to 
metal ion concentration, it can ask for the metal ion concentration in nonelectrolytic 
plating liquid from an absorbance E. 

[0004] The power appUed to the light source 2 was controlled by the light source electric 
power regulator 5 so that the photosensor 4 arranged near the light source 2 always 
detected the amount LO of floodlighting and this amount LO of floodlighting became 
fixed conventionally, as shown in drawing 3 . Thus, since the amount LO of floodlighting 
is controlled uniformly, CPU7 can calculate permeability t only based on the output of 
the photosensor 3 amplified by pre amplifier 6. However, since plating liquid 
concentration becomes high, and the absolute value of the amount LI of transmitted 
lights will become small if permeability falls, the output of photosensor 3 becomes 
minute. Therefore, the problem of becoming large as compared with the case where 
plating liquid concentration is low had the error of the value of the absorbance E 
computed as E=log (1/t). 

EFFECT OF THE INVENTION 

[Effect of the Invention] Since the output of the light source is heightened and it was 
made to measure by making the amount of floodlighting increase when the permeability 
of nonelectrolytic plating liquid fell according to this invention as explained above, the 
fall of the accuracy of measurement accompanying reduction of the amount of 
transmitted lights can be prevented, and there is an advantage which can measure metal 
ion concentration in the precision stabilized irrespective of concentration change of 
nonelectrolytic plating liquid 



TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] This invention solves the above-mentioned 
conventional trouble, and also when plating liquid concentration becomes high and 
permeability falls, it is made in order to offer the metal ion density measurement 
approach of the nonelectro lytic plating Hquid which measurement of metal ion 
concentration can improve precision like the case where plating liquid concentration is 
low. 

[0006] MEANS 

[Means for Solving the Problem] In measuring the metal ion concentration of 
nonelectrolytic plating liquid with an absorptiometry, this invention made in order to 
solve the above-mentioned technical problem is characterized by heightening the output 
of the light source, when permeability falls, and measuring by making the amount of 
floodlighting increase. The gestalt of desirable operation of this invention is explained 
below. 

[0007] [Embodiment of the Invention] 

[1st operation gestalt] Drawin g 1 is drawing showing the 1st operation gestalt of this 
invention, and the photosensor with which the flow cell to which, as for 1, nonelectrolytic 
plating liquid is led, and 2 receive the light sources, such as LED, like the conventional 
example, and 3 receives the transmitted light, the photosensor with which 4 has been 
aiTanged near the light source 2, and 5 are light source electric power regulators. The 
output of photosensor 3 is inputted into CPU7 after it was inputted into CPU7 after being 
amplified by pre amplifier 6, and the output of photosensor 4 is also amphfied by pre 
amplifier 8. CPU7 is t=Ll / LO from the amount LO of floodlighting, and the amount LI 
of transmitted lights. Permeability t is calculated by the formula. 
[0008] the increase of power which supplies a signal to the light source electric power 
regulator 5 from CPU7 at delivery and the light source 2 when said permeability t which 
CPU7 calculated in this invention falls, although permeability will fall and the amount LI 
of transmitted lights will decrease if plating Uquid concentration becomes high as carried 
out ~ amount Lof floodlighting 0 is made to increase For this reason, since the absolute 
value of the amount LI of transmitted hghts increases also when permeability falls, the 
error of an absorbance E does not become large like before as compared with the case 
where plating liquid concentration is low. 

[0009] [2nd operation gestalt] Drawing 2 is drawing showing the 2nd operation gestalt of 
this invention. With this operation gestalt, the output A of the photosensor 3 which 
receives the transmitted light of the flow cell 1 to which nonelectrolytic plating liquid is 
led, and the output B of the photosensor 4 which detects the amount LO of floodlighting 
from the light source 2 are compared by the comparator 9, and choose a signal with the 
larger high order selecting switch 10. And a control signal is sent to the light source 
electric power regulator 5 so that the selected signal may be kept constant, and the output 
of the light source 2 is controlled. 

[0010] With this operation gestalt, in below the highest metal ion concentration of the 
stationary at the time of real use, it designs so that the output A of photosensor 3 may 
become large and may consist of an output B of photosensor 4 near the maximum output. 



In below the highest metal ion of the stationary at the time of real use, like the 1st 
operation gestalt, since the light source electric power regulator 5 controls the amount of 
floodlighting of the light source 2 so that the output A of the photosensor 3 which 
receives the transmitted light becomes fixed, the measurement error of an absorbance can 
be made small. Moreover, if metal ion concentration turns into more than the maximum 
density of a stationary and the output B of photosensor 4 becomes large from the output 
A of photosensor 3, the high order selecting switch 10 will choose an output B, and the 
output of the light source 2 is controlled so that the output B of the photosensor 4 which 
detects the amount LO of floodlighting from the Ught source 2 becomes fixed. By this, 
since the output B of photosensor 4 is not saturated, it can utilize the dynamic range of a 
measuring circuit effectively, and it can raise the accuracy of measurement at the time of 
real use. 

DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the 1st operation gestalt. 
[Drawing 2] It is the block diagram showing the 2nd operation gestalt. 
[Drawing 3] It is the block diagram showing a conventional method. 
[Description of Notations] 

1 Flow Cell to which Nonelectrolytic Plating Liquid is Led 

2 Light Source 

3 Photosensor Which Receives Transmitted Light 

4 Photosensor Which Detects the Amount LO of Floodlighting 

5 Light Source Electric Power Regulator 

6 Pre AmpHfier 

7 CPU 

8 Pre Amplifier 

9 Comparator 

10 High Order Selecting Switch 
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